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DETAILED ACTION 

This is a Non-Final office action based on application 10/597,575 in response to reply 
filed April 23, 2009. Claims 1-25 are currently pending and have been considered 
below. 

Election/Restrictions 

Applicant's election without traverse of Group I (Claims 1-1 1) in the reply filed on 
April 23, 2009 is acknowledged. 

Claims 12-25 are withdrawn from further consideration pursuant to 37 CFR 
1 .142(b) as being drawn to a nonelected invention/group, there being no allowable 
generic or linking claim. Election was made without traverse in the reply filed on April 
23, 2009. 

Drawings 

Figures 12 & 13 should be designated by a legend such as -Prior Art-- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 1, 4, 6, & 7 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kong (US Patent 6,582,986). 

Regarding claim 1, Kong discloses a semiconductor device comprising: 

• A substrate structure (Fig. 3, 10) with electrically conductivity, and 
semiconductor multilayer structure (12 & 20) that is supported on the 
substrate structure. 

• Wherein the principal surface of the substrate structure has at least one 
vertical growth region (See Fig. 3 wherein the upward arrow designates 
the vertical growth region) which function as a seed crystal for growing a 
nitride based semiconductor (20) vertically and plurality of lateral growth 
region (See Fig. 3 wherein the horizontal arrows designates the lateral 
growth region) for allowing the nitride-based semiconductor that has 
grown on the vertical growth region to grow laterally. 

• Wherein size of the vertical growth region as measured in a first direction 
and is parallel to the principal surface of the substrate has a length of "L" 
(See Fig. 1 & Fig. 2) which is greater than the size of the lateral growth 
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region having a length "W", thereby the inequality of £X/£Y > 1 .0 is 
satisfied. 

Regarding claim 4, Kong further discloses: 

• The vertical and lateral growth regions on the principal surface of the 
substrate structure extends in stripes perpendicularly to the first direction 
(See Fig. 2). 

Regarding claim 6, Kong further discloses: 

• A mask layer (Fig. 3, 14a & 14b) covers the principal surface of the 
substrate structure wherein the mask layer includes openings (6) which is 
aligned with the vertical growth region and the masking portions are 
aligned with the lateral growth regions. 

Regarding claim 7, Kong further discloses: 

• The area of the opening of the mask layer is greater than the overall area 
of the masking portions of the mask layer (See Fig. 1 & 2). 

Claim Rejections - 35 USC § 103 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kong (US 
Patent 6,582,986) in view of Matsumura (Pre-Grant Publication 2006/0078024). 
Regarding claim 2, Kong disclose a semiconductor device comprising: 


Application/Control Number: 10/597,575 Page 5 

Art Unit: 2818 

• A nitride based semiconductor layer (Fig. 3, 20) wherein the 
semiconductor layer can made of AllnGaN/aluminum indium gallium 
nitride (See Kong Col. 5, Lines 40-46). 

• Kong also discloses in another embodiment the substrate can be made of 
nitride based material aluminum nitride or aluminum gallium nitride (See 
Col. 8, 16-17). 

Kong does not disclose the substrate is made of AIGalnN. However, Matsumura 
disclose a semiconductor laser device comprising: 

• A substrate (Fig. 1 & 2, 1 01 ) wherein the substrate can be made of 
InAIGaN/indium aluminum gallium nitride (Matsumura Paragraph [0102]). 

It would have been obvious to those having ordinary skill in the art at the time of 
invention to incorporate the teachings of Matsumura with that of Kong because 
nitride based substrates are commonly used in the fabrication of LED and laser 
devices and the substitution of one known element for another would have 
yielded predictable results to one of ordinary skill in the art at the time of the 
invention. Further since the aluminum, indium, and gallum are all present then it 
is inherent that the content for each is at least greater than 0 and it is also 
common for the summation of the content to equal 1 . 
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Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kong (US 
Patent 6,582,986) in view of Matsumura (Pre-Grant Publication 2006/0078024) and 
Shakuda (Pre-Grant Publication 2004/0079960). 

Regarding claim 3, Kong disclose a semiconductor device comprising: 

• A nitride based semiconductor crystal layer (Fig. 3, 20) wherein the 
semiconductor layer can made of AllnGaN/aluminum indium gallium 
nitride (See Kong Col. 5, Lines 40-46) and has been grown form the 
vertical growth region on the principal surface of the substrate structure. 

• Kong also disclose a buffer layer (Fig. 3, 1 2) which has been formed on 
the upper surface of the substrate body and of which the surface 
functions as the principal surface of the substrate structure wherein the 
buffer layer is made of AIGaN/aluminum gallium nitride (See Kong Col. 5, 
Lines 47-48). 

Kong does not disclose the substrate comprises AIGalnN and an immediate layer 
also comprising AIGalnN. However, Matsumura disclose a semiconductor laser 
device comprising: 

• A substrate (Fig. 1 & 2, 1 01 ) wherein the substrate can be made of 
InAIGaN/indium aluminum gallium nitride (Matsumura Paragraph [0102]). 


Shakuda discloses nitride based semiconductor device comprising: 
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• Buffer layers (Fig. 4, 4 & 5) wherein the buffer layer can be made of 
AIGalnN (See Shakuda Paragraph [0106]). 

It would have been obvious to those having ordinary skill in the art at the time of 
invention to incorporate the teachings of Matsumura and Sakuda with that of 
Kong because nitride based substrates and buffer layers are commonly used in 
the fabrication of LED and laser devices and the substitution of one known 
element for another would have yielded predictable results to one of ordinary skill 
in the art at the time of the invention. Further since the aluminum, indium, and 
gallum are all present then it is inherent that the content for each is at least 
greater than 0 and it is also common for the summation of the content to equal 1 . 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kong (US 
Patent 6,582,986) in view of Nagai (US Patent 7,052,979). 

Regarding claim 5, Kong discloses all of the limitations of claim 4 (addressed 
above). Kong does not disclose the vertical growth region on the principal surface of the 
substrate structure is defined by a striped ridge portion. However, Nagai discloses a 
semiconductor device comprising: 

• Growing a nitride based semiconductor layer (Figs. 5-8, A) on a nitride 
based semiconductor (B) having striped ridge/projection parts (B1) 
wherein vertical growth is conducted. 
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It would have been obvious to those having ordinary skill in the art at the time of 
invention to incorporate the teachings of Kong with that of Nagai because the 
projection parts serve to reduce stress between the semiconductor layer (A) and 
semiconductor (B) thereby the reduction in stress also leads to a reduction in 
dislocations in the semiconductor layer (A) and a reduction in cracks in the 
semiconductor layer (B) and the projection part also prevents the reaction part 
(polycrystalline GaN) form being formed (See Nagai Col. 11, Lines 42-67 & Col. 
12, Lines 1-9). 

Claims 8 & 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kong (US Patent 6,582,986) in view of Matsumura (Pre-Grant Publication 
2006/0078024) as applied to claim 2 above, and further in view of Shakuda (Pre-Grant 
Publication 2004/0079960) and Kiyoku (US Patent 6,940,103). 

Regarding claim 8, Kong disclose a semiconductor comprising: 

• Growing an AIGalnN crystal layer (Fig. 3, 20). 

Kong does not disclose the multilayer structure including an active layer having a 
smaller band-gap and a current confining structure for injecting carriers into the 
active layer. However Shakuda disclose a semiconductor device comprising: 

• An active layer (Fig. 4, 7) sandwiched between to two cladding layers (6 & 
8) made of AIGalnN having an higher bandgap rate than the active layer 
(See Shakuda Paragraphs [0100] & [0107]). 
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It would have been obvious to those having ordinary skill in the art at the time of 
invention to incorporate the teachings of Shakuda with that of Kong because the 
since the cladding layer have a higher bandgap, carriers fed into the active layer 
can be trapped between the active layer and the cladding layer thereby 
increasing the efficiency of light emitted (See Shakuda Paragraph [0100] & 
[0108]). 

Kiyoku disclose a nitride based semiconductor device comprising: 

• A n-side cladding layer (Fig. 3, 213) and a p-side cladding layer (218) 
wherein both are current confining layers for injecting carrier into an active 
layer (215) (See Kiyoku Col. 22, Lines 10-14 & Col. 23, Lines 58-61). 

It would have been obvious to those having ordinary skill in the art at the time of 
invention to incorporate the teachings of Kiyoku with that of Kong because by 
injecting carriers into the active layer by the current confining layer, light can be 
produced from the active layer. 

Regarding claim 9, Kong, Matsumura, Shakuda, and Kiyoku disclose all of the 
limitations of claim 8 (addressed above). Kiyoku further discloses: 

• Growing a nitride layer (Fig. 1a-1c, 15 & 16) having dislocations 
(represented by the wavy/bent lines) (See Col. 6, Lines 28-32) wherein 
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the dislocations/defects are not easily from on the lateral growth regions 
(See Col. 6, Lines 4-8). 
• Kiyoku further disclose the p-side cladding/current confining layer and p- 
side contact (218 & 219) are provide to form a ridge stripe wherein the 
ridge stripe is positioned at a location where low defects/almost no crystal 
defects are present (i.e. the lateral growth regions) (See Kiyoku Col. 41, 
Lines 13-27) 


It would have been obvious to those having ordinary skill in the art at the time of 
invention to incorporate the teachings of Kiyoku with that of Kong because by 
forming the current confining structure over the lateral growth region/low defect 
region makes it difficult to cause dislocations of crystal defects from the substrate 
to the active region during laser oscillation, thereby prolonging the lifetime and 
reliability of the device (See Kiyoku Col. 41, Lines 21-27). 


Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kong 
(US Patent 6,582,986) in view of Matsumura (Pre-Grant Publication 2006/0078024) and 
Sakuda (Pre-Grant Publication 2004/0079960) as applied to claim 3 above, and further 
in view of Hatano (US Patent 5,042,043). 

Regarding claim 10, Kong, Matsumura, and Sakuda disclose all of the 
limitations of claim 3 (addressed above). Neither reference discloses at least one of the 
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mole fractions changes in the thickness direction. However, Hatano disclose a 

semiconductor laser device comprising: 

• An intermediate buffer layer (Figs. 22 & 23, 1 01 , 1 02, 1 1 1 , & 1 1 2) wherein 
the intermediate buffer layer is a Group lll-V material comprising five 
elements, wherein the composition changes in the thickness direction 
(See Hatano Claim 8). 

It would have been obvious to those having ordinary skill in the art at the time of 
invention to incorporate the teachings of Hatano with that of Kong because by 
composition changing in the thickness direction will result in the bandgap of the 
intermediate buffer layer to continuously changes to effectively smooth a 
transition region of the band gap between the active layer and the cladding layer 
(See Hatano Col. 10, Lines 55-61 & Claim 6). 

Claim 11 rejected under 35 U.S.C. 103(a) as being unpatentable over Kong (US 
Patent 6,582,986) in view of Matsumura (Pre-Grant Publication 2006/0078024), Sakuda 
(Pre-Grant Publication 2004/0079960), and Hatano (US Patent 5,042,043) as applied 
to claim 10 above, and further in view of Nagai (US Patent 7,052,979). 

Regarding claim 11, Kong, Matsumura, Sakuda, and Hatano disclose all of the 
limitation of claim 10 (addressed above). Neither reference disclose he intermediate 
layer comprising at least two layers. However Nagai discloses a semiconductor device 
comprising: 
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• A first and second nitride based buffer layer (Fig. 8c, B & C). 

It would have been have been obvious to those having ordinary skill in the art at 
the time of invention to incorporate the teachings of Nagai with that of Kong 
because the buffer layers serve to reduce stress cause from a lattice mismatch 
between the substrate and the semiconductor layer (A) and also prevent the 
reaction part (polycrystalline GaN) from being formed (See Nagai Col. 11, Lines 
42-67 & Col. 12, Lines 1-9). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRANDON FOX whose telephone number is (571)270- 
5016. The examiner can normally be reached on Mon - Fri 6:30 - 5:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steven Loke can be reached on 571-272-1657. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

BCF 

6/30/2009 


/DAVID VU/ 

Primary Examiner, Art Unit 2818 


